Endogenous zinc mediates apoptotic programmed cell death in the developing brain.
Endogenous zinc can mediate the apoptotic programmed cell death (PCD) in the developing brain. Intensive accumulation of labile zinc occurs in almost all neurons undergoing PCD in the developing rat brain. Based on the greater frequency of neurons with intensive zinc accumulation compared to apoptotic neurons, it is inferred that cytosolic zinc accumulation precedes apoptotic PCD. To determine the role of intracellular labile zinc in developmental apoptosis, we subcutaneously injected the membrane-permeant zinc chelator, N,N,N',N-tetrakis (2-pyridylmethyl) ethylenediamine (TPEN) into postnatal rats for 7 days after birth. TPEN chelated intraneuronal zinc without modulating the expression of the zinc-regulating proteins, ZnT-1, ZnT-3, and synaptophysin. The frequency of apoptotic neurons significantly decreased in TPEN-treated rat brains compared with that in normal postnatal rats. Activating cleavages of caspase-9 and -3, and mitochondrial pro-apoptotic Bax expression were reduced, whereas expression of anti-apoptotic Bcl-2 was increased. Thus, intracerebral zinc chelation may arrest PCD in the developing brain by interfering with the caspase-dependent apoptotic pathway. The present study demonstrates that intracellular zinc acts as a key mediator of developmental apoptosis and therefore provides the first in vivo evidence that endogenous labile zinc causes neuronal apoptosis.